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Abstract of JP2002363143 

PROBLEM TO BE SOLVED: To provide a method for efficiently producing an optically active 
trihaloanilino derivative useful for the production of an antimicrobial compound by an asymmetric 
reduction, and further to provide an optically active phosphine ligand usable for the production method. 
SOLUTION: This method for producing the optically active trihaloanilino derivative in a shprt step in 
high efficiency comprises treating a mixture comprising a trihaloaniline, 3-hydroxy-2-propanone or a 
compound obtained by protecting the hydroxy group thereof, a group VIII transition metal complex, and 
the optically active phosphine ligand. in a hydrogen gas atmosphere, or treating a mixture comprising 
the trihaloaniline, the 3-hydroxy-2-propanone or the compound obtained by protecting the hydroxy 
group thereof, in the presence of a catalyst prepared from the group VIII transition metal complex and 
the optically active phosphine ligand, in the hydrogen gas atmosphere. The optically active phosphine 
ligand suitable for the production method is also provided. 



Data supplied from the esp@cenet database - Patent Abstracts of Japan 



(19)H*BK*llF/f (J P) 02) H 4^ 1^ # (A) 



#112002-363143 
(P2002 -363143A) 

m&m B ^m4m2B is h (2002. 12. is) 



©DIntCL' 
C 0 7 C 213/02 
B 0 IJ 31/24 
C 0 7 C 215/08 
C 0 7 D 323/00 
C 0 7 F 19/00 



F I 

C 0 7 C 213/02 
B 0 1 J 31/24 
C 0 7 C 215/08 
C 0 7 D 323/00 
C 0 7 F 19/00 



f-7a-h*(##) 
4C0 2 2 
4G0 6 9 
4H006 
4H0 3 9 
4H0 5 0 



iSEM^ m^^omr ol (^27M) »»m\z&< 





»H2001 - 167895( P2001 - 167895) 


(71)tHSA 


000002831 












]pJ$I3^6^4B(2001.6.4) 












em mm 








SESaKEFitlKlMfBlTBieSia^ m 











































C57) 

h ';-'>aT-';>. 3 -t Ka+~>- 2 

VIII mm^^mi^, *5j:o'^^rs#!^x7 ^ >iE 
&^*^t?ii^t)**^:y;^#H«T-cii!is-r 6 cue 
';>'^Dr- 3-b ^-p=^^->-2- 
::^a>'^v>^>L < w*©*K»*figaic^^t^4^tf 
il^!Bj*^v I I I m^^^i^t9t^mmt^:^y -i 



(2) 



2002-363 143 



[st*^ 1 } 
lit I] 



* (iC*. X' . x'' . fejccfx" ». s-^tttLor. >'^ 
( I ) [m^m2 ] -x^ 

10 



Mb I 



(II) 



CHjOR 



) ^^3tis{b^i^. I I I ms^^m^. 

[it3] 

x* 



NH 

Me^CHgOR 



(III) 



Me" CH,OR 



(SC^j. X' . X* . fcicjfx' », s^fittiELr. /> 
C^b5] 

Me CH^OR 

20 ■&» ) ■c^sn.sib^i?!!. nv I I imm^^mmi^, 

C<b6] 



(Ilia) 



[{b7] 
X'^ 

II 




(I) 



(5^*, X' . x" . fcio'x' «, s<7tt5:L/r. >'^ 
Hb8] 

A. ni) 



Me 



CHjOR 



40 



C{b9} 

x^^ 
x' 



x^ 



NH 



(III) 



Me'* CHgOR 



(SC*. X' . X* . *sJ:OfX» «. ^^rSfelELr. 
S^^i»-rS, ) ■C«3ti^{b^!fe©'5^©*^?£tt{b 

[<bi 0] 



S. ) -eS3tl5{b^ia*$tJS^4. HV I I I »5 50 



(3) 



2002-363143 




(I) 



NH, 



nbi 1 ] 



4, ) -e^sti-SYk^igj^stftg^*. »v I I I is 
Cfbi 2 1 



Me 



o 

A 



CH^OR 



(ID 10 



NH 

Me CH3OR 



(Ilia) 



(SJtfi. X' , X' . fc<fcO'X' it. ^> ^ifcif-X^ 



c^t 1 3 ] 

Fe ^"^2 



PR° 



(I Va) 



0-R°> 



Fe 



PR" 



(I Vb) 



(S;l Va*/c»^I Vbcj3. R* {iTJU+;US*/c(i 



I 

H 



^->'j;PS. SfciJ-CHz OR' R' « 

•5. R" fcJ:0'R' -S^raSib-C. S^S^i^Cr 

[^bi 6] 



40 



PR^ R 



2 = 




Fe 



.H 



dVb' ) 



PPT 



[ft 1 7 ] 



(4) 



^$ga 2002-363143 
6 



p 



H 



gg^->';;l'S. */c«-CH2 OR' i:M.mL'. R' « 
{ jg^S* W L r t » r J: (, ^ r ^ + ;us 

{ mtm 8 ] Q *sTf soar * swsai e s 
[{bi 8] 




'>^l/-t>^7'i';l'». 1. 1 -i;>5=^iU-^>^JU». 

[3. 3. 1. I' M f'*>-3 --f^l/S. 7xx 
[^kl 9] 



20 




[m^m9] R" AJ> g^s^wu-ct^r^xtc^i^^ 

>ig-c* * r ^ ;us-c* 8 «:iB4Solijg:^ 

ft. *30 
[MLk Y, ] . Z„ 

Etft^^^SiftL. Y»*^il^^. -'^oy>J^^^> 

in*-e*-5is^5 1 ifi^nnm 1 3©c>-rn3!p i 

IS©iSS:^a. 

[i»*:Sl5] M*s. ■i')V'^h., ui^>i7A, S/c« 40 

ji/f-ji .i; A-c* imm, 1 4 {cia«s©s{ji:^rs. 

Cii^R:^ 1 6 ] UifiA yi^'i'At?**^*^! 4{CtB 

ts©i8ji:^r& 

Cif^ 17] «v I I I ^is&mmwtn-. 

[ 1 r (COD) C 1 ] 2 (VI) 

(SC*. CODBl. 5 -i/'i'a:ti'f i^x>%;tB*-r 

5. ) Testis >;i;>t;Afgtt-e*siS^]ii3!P€>ii 
1 3 ©t,»-rn*:> 1 ]l(ci2iS©S!{3t:^S. 
18] R *^*fgM^^•r * i *> 

js 1 7 ©i,»-rti*> 1 5i«cffa«s©t!tjS*^ 50 



[fi*^ 11] R" *i 1 -7*a f;u:/5^;uS-C4>Sii 
3R]«8«:iB«©i!!®*?*. 

[if*:«l 2] R' Asyg^-JbS-cft^il^^ed^^l* 
1 1 ©t,>-rti*^ 1 ]S{ctBt8©^:*rffi. 

[^^311 3] R' *S7:cr.;US-C*Sii*^6*i6 

M*:^ 1 2 ©t^-rn*^ 1 :S(CfB«g©^ji:3^ffi. 

14] 1 1 I mw^^ms^v^ff^. 

(V) 

[if ^311 9] X' . X' . *5<fcO'X' *i7-:>^M^=- 
rS>Si«^]l 1 d>6it^Jl 1 8 ©t^-rtVJJJ 1 :S{cie*S© 

CiS*]i2o] ycse 

[<t2 0] 




(I Va) 



C^fc2 1 ] 
Fe 



(5) JRfH 2002-363143 

7 8 




S^i^»J;UX. ^/cli-CHa OR* ^MML. R' « 

^0 R^ ^^UR' kt. ^^mLLx. m^m^mux 
-jvm. tfc{tm^m^mLxi.^xi>j:i^T'p)v^)vm 
c«^2 1 ] :xs; 

C^t2 3] ^ 

a" 




Fe (I Vb' ) 

Ut2 4] 




g^'>y;US, */c«-CH2 OR* ^MML. R* « 

T;i/=^ji/S. s^m^mvxi>xi>^i.^rv-)m. ^ 
^, R'' 4o<fco'R** ji. #^i*Az:LT. m^m^mox 30 

[m^2 2 ] Q;e)iTiSC[>S'C*-SiS*^2 0 
[{b2 5] 




[ii*J52 3 ] R" SfeS^WUTC^r 

^!K:i:^^6 3 0<7:)ilil4>L<t^^ST;u=^^;ua. 

>i8-C*eT^;l/+;l/»'C*^»^:il2 2 tciB«8<D:ME: 
^n:7*Ptr;l^S. s^^n':/^;l/S. i^^n^>^;l/S. 50 



[3. 3. 1. 1^ • ' ] r'tjly-S-^Oim. y:^^ 
[it2 6] 




[ff*il2 5] R** -:7'af;l/:/^;US'C*6^ 

[«3}c^2 6] R* *i-^5^;bSr*-Sli*ii2 0*^6 
11*^2 5<3[)C^m*> l^CCfBtS©^^ffitt*X>r > 
iBfit^o 

CfS*^2 7] R*- i)^y :xiJ^)mxh^n^m2 0iby 
^mii^m2 eoi.^rtify^ 1 ^KtclBtSo^fe^rSI*;^;^:^ ^ 
>iBfi^o 

[0 00 1 ] 



(6) 



2002-363143 



10 



[0 00 2] 

m^ommi s- (-) -9-y)ito-3-ji9-)v 

-10 - (4-y^;i/- 1 -f'^-7i?^;u) -7-t=^ 
V-2. a-i'fc Ka-7H-fy K [ 1 , 2. 3-d* 



NH 

Me 



CH,OR 



^ya:^Viy>. LVFX :!|#§gBg6 2-2 52 79 0 
Ub2 7] 



(Ilia) 



x'^ ^ x\ 



^D^nrc^s (WOO i/i 8 o o 5 ) . 

Ht2 8] 



X'^NO, X'^^H — 



X' 
(A) 



Me COJkJte 



(B) 

X"Nf"NH 

Me^COjH 



X"' ^NH 

Me COjH 
(C) 



(R) -Phenefthytamine 



xt 

X" 



Me'^CO.H 



. , NH 
M© CO,H 



NH ' 

Me CO,R* 



X'^'Sf^NH 



X^ f 
Me" CH,OR 

(Ilia) 




COOH 



LVF=X 



[0003] ^!6t*J%. it-^ (I I I a ) h'JJ^ 
ti:^yti^>-k'> (A) *W^tI«iLt:2-h';/>D 
rxijy:/cif:t>M (C) J&fft. Cti«r (R) 



r>fc. 

[0 004] 

[|SH^*5»9iL/J:^<fr^^] *^0J«. ±iB©BgM 
[0 005] 

50 h <;-'^PT:::••;>. 3 _ t Hn+Jx- 2 - :/a-'< 



(7) 



11 

>>4>L<«-e07kKS?:SilL/db^, HV I I 1 
fcith >J'^or:^')>. 3-t Ka + ->- 2 -7"0>'<>' 

»v 1 I 1 ^^^m^t^^^^^:^y ^ 
C 0 0 0 6 ] -X^ 



C{k2 9] 



(I) 



[{fc3 0] 



CH^OR 



10 



20 



-1 f^lH 
Me* CH.OR 



2002-363143 
12 



(III) 



: Ut3 1 ] 

Me^CH^OR 



(^*, X' , X' . teJrO'X' «. ^^rttliLr. 
[^t3 2] 

(Si*. X' . X" . *iJ:0'X' «. &^J*iIO-C. 

[{bsa] 



Me 



CHpR 



) -eastisit^. »v I I 1 i?iS^#)Si§tt. 

Ub3 4] 



(Ilia) 



(S;*. X' , X' . fcj;o'x' 

[^b3 5] 

xl. 

(I) 



(sc<f, X' , x'' . fcio'x' s^!4S:o-c. 

[<b3 6] 




40 



Me ' 



(II) 



CHpR 



a. ) r^SnS^b^^^trS^*. I I I]^ 
[{b3 7} 

(III) 



50 



Me^CHjOR 



(8) 



13 

Cib3 8] 

(I) 



200 2-363143 
14 



* ({b3 9] 

o 

A 



(II) 



Me 



CHjOR 



10 ct^ri^s^i-rsycse 
(sc*. X' . x'' > *j«fcj>'x' §>»a3:L-c. --^ [{b4 0} 

Me'^CH^OR 



[<b4 1 ] 




Fe 



*Q 
PR", 



(I Va) 



20 



30 



Fe 



(I Vb) 



PR^ 



r ;i/ » * /c «g8iS€r W L/ ri i r J: c i T y - ^i/S 

[{fc4 3] 



H 



^/c«-CH2 OR* ^MML. R* 

C{b4 4] 



40 




Fe 



PR^ 



dvb' ) 



(9) 



15 



2002-363 143 
16 



R^ ^jJ^c^'R-* S^ttjiLr. g^S^Wur 
Hb4 6] 




m^i>V< «»«r 3 6 1 2 ©iRtR 

[ML. Y. ] . Zo 
ie{4^-€:.«fl*L. Y«*^MT-. >'^Dy>/l^, :^7;U?J< 

^0A^6 6<DSIiSC^S«cU. m«l $/ctJ2<DS®[^S 

[ I r (COD) 0 1 ] 2 (VI) 

m\ Ri)^imm^^^h±M<D^m-jim \ x* . . 40 

nb4 8] 




(I Va) 



JUS. 1 -7'afc-;u>^^;l/S. l -7^>';l/«?>7'Sx;b 

i'n-^>^;bS. i^^D'i;>f^^';l/ 

h';^'i^P [3, 3. 1. 1^ • ] f';^>-3- 

[ib4 7] 




r'a$n-5Sr^€>±iBoi5Bg:/3ffi; R' i^n - -fu^^ 
: I I I m&^^m^mK ^^x^ 

(V) 

C{fc4 9 ] 

(SI Va^/c«SI Vb4^. RMir;i'^;uS$/ct3: 
Q«TfB<DSoaf*>6iitfn-Sl^m*>— © 



CIO) 



17 



2002-363 143 
18 



4 



0-R% 



— N 
I 

H 



X. 



g^v'UJl/S. ^/c«-CH2 OR* R^ lit 

R** *5J:0'R« ^^ttjzUr. g^X^WL-C 

Cits 1 ] * 



4 




Fe 



(IVb' ) 



PR" 



[<b5 2] 



H 



g^v'U^US. ^/c«-CH2 OR* ^M^V. R' « 

R' fcJ:(:>'R^ iit. #^l4ALUr. gJfeS^WLr 
-)im. S/c«ggiS^Wbri^r4>J:c^T^;!/+;i'S 

[{b5 3] 




^n'^>f^i^;i/a. hy^^^n[3. 3. 1. 
[<b5 4] 




R** \ -r?*abVl/:/^;l/Sr^)'S±ia(D3fe^S&^^x 
x:7 >iB{4^ : R' ^ti^^l/S-Cft-SilBCDTt:^* 
[0 007] 

( I 1) . »v I I I m&^^mmw < [ml^ y, ] 

^yy^igf* (III) cc«< 
[fb5 5] 



19 



(I) 



Cll) 

o 

(II) 



2002-363 143 
20 



H,.[Ml^YJ^„.ligand 



Me*CH,OR 

(III) 



[0008] &!tj:m^(om^m(fC'r)\.^xmm^^. lo 

[0 0 0 9 ] X* . . *5cfcC/X' (i. 

[0 0 1 0 ] ii^mw.^i^fc\t:MWim<oumm^is, 

xhJ:i>r)i^^ji^mtLx{t. m^itt. ^^)im. 
ct^^x^^. m^m^mLXi.^xi>J:i^r^)-jimt 

m^mLXi>Xi>^l.>r'y)V^)l&tl.Xict. 

miks^^bxi^xhj:i.^Tiy)imtox{t. m^*. 

y JUS. IIHM:^^JU>^^ U JUS. h U 

>>>;Ui^ y ;US. ||Hjffi:/5^;l/>^:7 3. :=.JUi^ y 

[001 1 ] :^mM(DW^1^m(iC^r^^^imrj:7i'^ 40 

:^y ^ >m&^u. miRmtm^^^n&^mmxt^ 
h(Dx$>ti{m(>cfm^tirj:i.\ i^cis^r^B^ 

^tlXi.^^i>(DtLX{t. S-t/c«R-2. 2* 

X (t^:7 1 , 1' -t:-^y^)\^: 

BINAP. S-^/c«R-2. 2' -trx (t^^-p- 

h y;U^x:7 ^ y) - 1 . r - b':f :7^JU : t o 1 - 

BINAP. 2S, 4S-$/c«2R. 4R-N-(t 

e r t -:/h + i/;^;l';i<\r:.;b) -4- (iyy 

y^y) - 2- [ ^ y) f 

ayt?>:BPPM. 2S. 3S-$/c«2R. 3R- 50 



2. 3 - o v:7*ney'r>- 2. 3 - ^>'N'r Kn=^^ 
U-l, 4 -bX (i^7:i:^JU;^;^r^ ^ y ) :/^> : D 
lOP. 4S. 5S-S/c»4R. 5R-4. 
[bX (3* . 5' -i^^^)V-4' -^V^l^yx.::- 
;U) ?^X:7 y^^;H - 2. 2-i^y^>»U-l. 3- 
i;?:r + y^> : MOD-D I OP. 2S. 3S-^/c» 
2R. 3R-2. 3-fc'x ($;^:7c«i^;U;^x:7 ^ v^) :/ 
^> : CH I RAPHOS. 2S. 4S-^/c«2R. 
4R-2. 4-bX (i;^r7xj:.Jl/:;^Xr7-< 
>:BDPP. 5S, 6S-^/c«5R. 6R-5, 6 
-bx (^:7x^;U;^xy ^ -/) -/;U;i<;U^x> : NOR 
PHOS. R-1- [S-r , 2-t'X (iP^x::.;!/ 
;i^X>^^y) :7:cn-fe^;H x^;Ut;1/:3— ;u^/c«-e 
rBPPFOH. R-l-[S-r. 2 
-tfx (i;^:? x^;U;f^xy ^ y ) yxa-fe::.;H x^;L/ 
r-te^- hS/c«-e(DS:f*Stt» : BPPFOAc. S 
- 1 - [R - 2 - (>?:7x^;U:^x:7 y ) :7xn'fer. 
;U] x^;u^>/^n^=^^>';U*x:7 ^ >*/c^J^c7)3i<* 
Sttft: JOI PHOS. 1. 2-ex [ (2R. 5 
R) -2. 5 -i^x^;U^X:7 ^ y ] x^>^/ctS-€-(D 
SftSttf* : E t -BPE. 1. 2-t'X[(2S. 5 
R) -2, 5-i^x^;l/;^X7*^>'] ^>-fef>$/c« 

: E t - D u p H o s^^^^cf ^ns 

cn60gEftl<03t^r£M3^X:7 ^>CD*r«. 7x 
D-fexjUfjg^J^o/cB P P F O A c Ll^ 

[0012] :^mM^{mMmm(Dm^. :^mM<Dmm 

:fjmcicty :^}a^:=^)mm^mr>^^mi7i^>(.y -f ><D 
^ i5>xh:X^<Dm&^nr>'h<oi^$ 6&cSf 3s UC* C <h «: 

[{b5 6] 



* Q 
Fe PR". 




(I Va) 



PR° 



(12) 



21 



Fe 



(I Vb) 



PR" 



Ut5 8] 



(IVb- ) 




Fe 



10 



CO 0 1 3 ] CCT. cn^cDiefiT ( I Va) . (I 
Vb) . (1 Vb' ) l%H^#(DI4fiiJCc<fcO# 

[0 0 14] R*^ ictTJi^Jim^mtms^m^mLxi^ 20 



2002-363 143 

22 

S/c{iX;U*J^;l/S^:?&i 1 ffis&^e) 3<ig^Lrtir J: 
<. cn6(D^#3B'^(7)a^S«(^-"C4>SJtcort^r 

[0015] R' {ir^lz+^l/S^/cCiSftS^WLrCi 

xhJ:l^rV-)m^^^'r^i)\ R** tc:toC:f-2»r;i/+ 
;u»<bur«. ^^^i;{^>6 6cDii:i«*>L<ti^ftiMr 

cfe>n^o ^/c. R** cc^stt-STU-^uSiurt^. 

X ^SJS±tc«^SIKl 1 3 Oil: 
^>P^'»MT-. ^/c{i:^>i^^^^;i'«^7!;n<l3t^^6 3 

[0016] Q5iTie©s<Dffif:«)^e)3i«n-sci-rn*^— 

Ut5 9] 



H 



[0 0 1 7] R- «t;v=^^;1/S. ggss*WL/-cc^r*> 
ajfet^y^t'S. ^/c«-cH2 OR* ^mml. r 

^MtRt^m^mLX\.^xhJ;:i^r'7)V^)m^M 
6 6(DiaiKfeU<«^Sil(r;i/^ji/S. S/c«g5^»3 

63{ia^Lrt^r4>i:< . cne(D5?§^--cDa^S 

mw(i^>h3(Dmmi>L<kmmKr)i^^}m. r)\^^ 



R" ic*5&:t'S-CH2 OR' <DR' <h 

^^i;&^6 6(Dii:ii*>L<^s^ei«r;u^juS. 

[0018] R** {ig^s^wurc^r j:i^rji/^iu 
a. mtm^mLXi.>xhj:i.>rv-)im. ttc^mi^ 

i6i^^rj\^^)mtox{t. ^mmii^^fb3o<Dm.mi> 

^^^^is 3 <E> 1 2 <DmiKT)\^^)mm^ im^^f^3m 
mikLx\.>xi>j:<. cti(^<Dr)\y^)im^(om^miit 
|pI— rfcs^r>rcir4>cfct^o cne><D^-^r«. 

1 -r7*nfc-;l/:/^jua. l-'ri^;v*^;> 
r'*^;!/*. 1 -7-h^f't^;i/'^>i$?f^>';i^S. I. 1- 

m. iy^u-<>^)Vm. V^P^+e>>^l/S. ^A:«hy 
50 iy^tx [3. 3. 1. 1' • ' ] 7':<7>-3--Yil/S^ 



(13) 



2002-363 143 



23 

tmtb<. 3 etc 1 - y'ti\zJi:/^jvmf)m^biK 




[0 0 19] R" iitrjv^jvm. m^m^mLxi^xh 

ti. Cti6»>'^ny>JS^. $/c«K*ifi:3;{r»6 1 2(D 

3^t^ r ;u =^ ;vs^:^)^ 1 e> 3 mmsk oxi>xhx<. 
c n e CD r jus^cDa^St^i^— r 4> M j^c -:> ri ^ r 
h<k\.\ R* icfcC:f-2>ry -it-Si Lr«. r^x^il^a 
>&5^tf6ti. ^#3S±CC«^8fc l7^>6 3(DiEiKfcL/< 

>JS^. ^/c«x;U.i^^;U»^;&sH@:0ie>3<lS^or 

orCi-rfcil^o R' (fC^lrf^T'yJV^JVmtbXlt. > 



10 



20 



24 

s*^pcf6n. '^^m±(^c{tmmmif)^fb3(Dmmi>o 

y>M^. 3^/c«x;l/d-^^;^S^:^M{i7!?^6 3^iS^L 
[0 02 0] Q<hut:«. ^XjS: 

[^t6 1 ] 

^mLxi.^xi>j:{.^^$m if)^^3o (DmmhL< 

1 -•r='e^;b»^>'r>^il'a. 1 - h ^■r'v^;!/ 
•-i>^r'5>;bS. 1. 1 ->^^^;l'-^>^;US. i^^D 

3. 1. 1^ ' M f':^>-3 ->r;i'S. :7^j=.;l/S. 
[itG2] 



30 



40 




[0 02 1 ] ^^cc. s ( I V) ra^n^^^rsttfga 
[0022] xm 1 

[ffc6 3] 



R^— OH 
R— OG/ R— oh 



(VII) 



(VIII) 



(14) 

25 

[0 02 3] Q:i&i-0-R'' CDig-^. (T. Hayash 

1, et al., 3. Org. Chem., 53, 113-120 (1988)) dCM 

r;i/n-^u (R" OH) ^r^&moWiET. it^m (v 

I I ) ^SlSSiiSCiCCjcOieti^ (V I I I ) 
l,8-i^T1f tTi^^n [5.4.0]-7-'i? Vx-fe^^OT a >S 

^r^bn---;!/ (R« OH) (om.^.(omm'cn'?ctt^T 
^aj&>6r;u3-ji/ (R" OH) cD^i5g<z)ffiiBrtf * 



Fe 
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[0024] $/c. SCK (T. Hayashi , et al . . Bull . 
Chem. Soc. 3pn., 53, 1138-1151 (1980)) ^igt^Stl 

;Un^-|>R'' OGO^SET. R'^ OHiStB^i^-S C 
<bCCj:0{b^ (VIII) *»-SCi*ir#-5>o 

hti. -rh'j^A^mtui^ s^6as«-78'C:?&>e>r 

;brj-;b (R** OH) ©».«=ScDffiH-CtT^ C <b;5i^r#. 
^a/{):^6r;b:3-;u (R" OH) <Dm!^.<omMxn'^<o 

[0 02 5] TM2 
Ut6 4] 



-PR", 



(IX) 



Fe ^ 



PR°. 



(X) 



[0 0 2 6 ] Q?&^-0-R^ (Dit^cDglJjiiLr. it 

^ (IX) cD7k^«ccii^o«SS^AJSJ£^tf or 

iBfitT- (X) im^CtffiX^^ (Xfi2) « 
AJSr&ti. ^X.t^. (T. W. Green, P. G. M. Wuts 

Protective Groups in Organic Synthesis Third E 
dition, John Wiley & Sons, New York, 1999) tCfBiS 

^tixi^^y^m^mmx^ :^'ii^MmLx. r' 
iyV)m(om^it. mm^ixmm<D^&r. it^m ( i 30 
X) ityvMtmtKm^'&^c^x. iEfi[-? (X) ^ 
nhctf)^x^^. iyvMtmtbxiit. hv^^ji^iy 

llE:i&:/^;i't^^^;u>";ju^?'p y F. IIHM>^5^ 40 
;i/i^-»^^;i/5^y;i/F y :7;^:r^^a?>;^;^^^:^— HAW 
SLc^o fflt^^iSSiUTt^. hy^^;^T5>. by 

bvi/x^;i/r b'y>?>. 2,6-;i/^i;^>. i.8--:>r 

1fftx'^P[5.4.0]-7-'^>f'-fe>. 4-t^ 

-^^;i/T^ -^b-y >>>^cDr 5 >^l>5^W6ti. fy>^ 
f*h^bFn:7^>. i,4-i^3f+1f>lf<Dx— 50 



t/^nay^>, ^na^^jl/A, i,2-i>^na 
y;b. yan't:^ h y;u^(Z)- h y;i'S?gi^7&5^tf e 

m<Dm}^.<Dmmxn^(Df)mt. li\ 

[0 02 7] ^tc. R^ 3&^-CH2 OR* CD«^. S^eg 
ctiT«S(D#^£T. (IX) 
R* OCH2 X' 

(^43. R' «(5iBcci5iDr*o. x*&i^M3y>;^^^ 
(X) ^f#'5ci^^^r^'5. )CtLx\it. y vm. 
^fcictaomf)mtn.\ r» 0CH2 x* tox 

ti, ^pa^^ji/y 5^;vx— ^ 

JfiSiLT^. hyy^iUT5>. Fyx^;ur^>. 
ty-(vy'a t:)Vr ^ N.N-v^>r v:7'nb*;l/x^;i/T $ 

b*y>?>. 2,&-;U^i^>, l.8-i^T1f b:>>^P[5. 
4.o]-7-'i?>'r*fe>^OT^>S>&5^cf J($tCN,N- 

v:7-n b;i/x^;UT ^ >i)m^ LC^o 

i^x^Jl/X-f^U. f'h'7bFoy^>> 1,4-S^ 
:t=^^t^>^CDx-f';u^?gig. i;^^np^^>. ^pn 
i,2-t;^i'PPx^>^co^3g?g<®. r-fehx 

h y ji/, :/p b-:tx h y ^u^tDx h y j\^?^ismi>^mff^> 



(15) 



• 27 

[0 02 8] Xg3 



[{be 5] 



Fe 



NM&j (R 00)26 



L-H O 
Fe "^"a 



(XI) 
[0029] Q*s;xs; 

C{b6 6] 



,H O 
(XII) 



10 



PR, 



(IX) 



(R^COjO 
or 
R''C0X^ 



or 

R'^COjH 



[003 1 ] Q*i;^iC 
[ib6 8] 



r^5n^i#^(D««?4iLr. it^ ( i x) cD;^^a 
ocffi^oisax^ASJS^tforiefiT- (x i i ) ^Srf* 

{t. 'icM (T. W. Green, P. G. M. WUtsU , Protective 
Groups in OrganicSynthesis Third Edition, John Wi 
ley & Sons, New York, 1999) tClBtg^nr C^^T^S^ 

m < (R' CO) 2 o) ^fc\tm^xi^) K <R^ cox 
\ xni^Nny>js^*^To ) ^itmn ( IX) ijs 
j£5i*scir. ffifi^ (XII) *i§^c<i:;&5-e» 
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P 

■C^$4t.S1#^{J. (t. Hayashi, et a1., Bull. 
Chem. Soc. 3pn. 1980.53, 1138-1151) CClBigSnrC* 

it^m (X I ) icmmyn^ ( (R- CO) 2 o) ^sis 

S-l±4C<t{cJ:i)i5filt^ (X I I ) *fisc:i*s-c# 

stc;aK«-78-c;5^6^7k^ ( (R" CO) 
(R" CO) 2 o) <om!^.(o9mv^7^<Di)mto 

[0030] X^4 
[^b6 7] 



(XII) 

x-r-;!/^;^, :i^aci3j?;l/A. 1,2- 

>?^ppx^>^cD^^^?gii. T-feh^hy;i/, y'u 

g^M^^>'L^. &^^x;^f*;l.^(DxX'f*;l.3^?gj®;&5We> 
m*-78-C7&>6«gS®©»,#.<OlSHr?T^C<!:;&«-C*. M 

[ 0 0 3 2 ] ^/c. ^m^^m^m^J:^smj:m'^(^c 
i^mmou&r. it^m ( i x) i:^;b7f<>® (r*« c 

O2 H) ^Sir.^#^C<L^cJ:o-C4>S2e^ (XII) 

^m^ctt^^^^. m(.^f^ti^m^mtLx^t. 1,3- 

40 ^J^iy^}a^^iy)Vtf)V7i^iy'{ ^ F. l,3->^'^ V:7*u fJl/ 

x^;Ury5;^:^Jl/jK=^^i^U- h. 2,4,6-F U x h u-<> 
y F. 2,4,6-F U i7aa^>vr^;i,/7u i; f 
l?>&sW6n'S3&5. 2,4.6-h y ^nn'^>v^-f;i/^D'; 

hyx^ji/r5>. ^^'Yy:/nb*jur n.n- 

l,8->^T-!f b'i>'^n[5.4.0]-7-'i'>f^-fe>, 4-i>^ 

^;i/r ^ yfc:'ys;^>^0Dr 5>®. h y :^^;U3^x:7 
50 Fy:7xx;l/;f>x:7-f >^(D3^X7-< >!l5i;0SWe> 



(16) 



29 



Sj®. >^x5^;bx-f*;U. X h -7 1 Ka:7 i,4->^ 

(R^CO),0 



H 

NH, 



PR", 



(XIII) 



or 
R^COX^ 



or 
R^C02H 



[0 03 3] XS5 
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Fe 

(X IV) 



[0034] QllfiX^ 
C{t7 0] 



rasn-sifi^t^. 'fb^ (XIII) (DT^ ^Steffi 
«cDffiSS»Aj5iC^?Tr>riefi[^ (XIV) *f#^c: 

(T. W. Green, P. G. M. WUtsJl, Protective Group 30 
s in Organic Synthesis Third Edition, John Wiley & 
Sons, New York. 1999) CCfBtg^nr 

r#-So -tUfy^. ^m^. mkim ( (R' CO) 2 
O) ^tditm^VL^} F (R* COX^ . X* «^M3y> 

M^^^-To ) ^w^(DU^-r. it^m (X I I I ) i 
SfB$#^cir. lefi^ (X I V) ^f#-2»ci*5T# 

if t:r>^^n[5.4.o]-7-'^>r''b>. 4->^^ ^;ur ^ ^ t* 40 

j^cCC^t!)^. t/x^;ux-7^;l/. f* h ^ t: Fn:7 i,4- 
>^:*-=^^1^>^cDx-r';l/3^?§Ji, >?^pn^^>. 
ajf-;i/A. i,2-s;^^nnx^>l?(DS^^Si8l. r-ts h 
xm;;u, :/at:*:f X h yjU^cDx h n,n- 
t^-?^^;l/ji^;UAr ^ F. N,N-i^p^^;l'r-fe FT^ F^co 
F3S^J«. Sm^^-JV. i^KxX7^;l/#<Dx;;^f';l. so 



c 0 0 3 5 ] ^/c. mm^. m^m:hj:v^swj:m^^ 

«%«CD^feT. Yb^^ (XIII) ^tjjiyr^ym (R 
• CO2 H) iSJS3-ti^C<t^cJ:oT*>iBfiL^ (X I 

V) ^tf-scij&s-c*^, mir>^ti^m^mtLx\it. 

i,3~i^zy^a'^^iy)Utj)i7i(i;>>( ^ F. i,3-i^-f v:7*n 

tPx^;l/rv^5;^:t^;V;i<=^^i^U- 2,4,6-h';xh 
n^>V'<;u^5'p »; F. 2.4,6- h V 

pu F^T&^^cf ^n-sjo^. 4$cc2.4.6^h y d7PP-^>v^ 
><;i/^py F3&«5?*L.c>o «c^^naiS»iur«. F 
';y^>»ur^>. hyx^;ur5>. ty>( yy'\2\zjvr 
N,N->^'<v:7*Pfc:-;Ux^;Ur $ fUi^^. 2, 
6-)V^ly:y^ l,8-e^T1feV^P [5.4.0]-7-'i7>f^-te 

)l7t>xy -/ >. h y :cx;l/7^X'7 ^ >^(D>t:xr7 Y > 
^;??5^tf cn6cD^S«2ai^J:(DM<^^^t) 

--:/^>. ^'t!7P-^:7':$?>^<Dg?{l:*^.^^ 
jS. ■0'fe'>, ^pp--^>42>. 7'p-t'^>-fe'>, h;u 
x>. +^'U>^<D^#Bi3gSJi. i;^x^;l/x-f-;l/. 
-r^h^t Fp:7^>. i,4-t^^^1f>l?(Dx-7-;H^® 
jfig, ^^ppy^>, i^PP.-^^l/A, l,2-$^:i7PPxa? 

>^(DieS3^agJK, r-bhxhyjk :/Pfc:-^x h y;i/ 



(17) 
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[0 03 6] ^^^soisag^ffitcffiffl-r-s^v \ \ im 

[MLk Y. ] « Zn 

-eo-^^. 'r';e;''^7A, ai;^*^?^. ttcwi^f^:^^ 

1. 5 -V'i7a:t^^i^X>, v'^P:^^^ h yx>. 
mtf. BF* - . C 1 O4 ■ . PFe - . SO3 

CF3 - ^Ti^^w^n^o nv I I imm^^m^wt 

L/T^. :^Dn 3? ^ ^JUv' ^ a^>t5? >^ 

xx;l/) (1, 5-$^^D:t^'^5^x>) ^Ur-^-i^A 
(II). ^PPt^X (X^U>) py^A ( I ) 
ft. ^PP (1, 5 -->^P:**^^-:;^X>) Pi/»^A 30 
( I ) Zlfift. iJ^PP (-/;l/;iC;l/::^v^x>) vHy^J^ 
( I ) t'Xd. 5 -e^i^P:^*^:$7i^X>)P 

^:;^'^A ( I ) h^>'Jl/:tP^'U-h. ( 1 . 5 - 

v'^P:?*- ^^S^X>) pe;^'!;A ( I ) hVy)V:tU^^ 
>>^;l'^h^^- h. ^PP(1. 5 ->'^P:t^^v^X 

>) y>?'^?A ( 1 ) nsft. ^ppt'>^ (ix^p^^ 
f-v) -Y ys^'^A ( I ) nmw. bx ( 1 , 5-i^^P 

:t^^e^X>) -(Oi^^A (I) f-h^r?Jl/2fP3i<'U- 
h^3j)^W6n^3&^. ^PP(l, b -iy^U:ti^^i^ 

x>) y^:^'^A ( I ) -aft;&5j^^0l^o 40 

c 0 0 3 7 ] »v I I I mm^^mmwco^mm^mft^ 

^ (I) (fCT^r^'tjVttX. i/i-i/ioooooge^^ri^ffl 

Lxm.jt^^mfrhctf)ix^. sf^D<«vio-'i/io 

0000ligCDffiH'C*€>o 

j^^^JSigf* [MLk Y. ] 01 Z„ (DY<i::)fe^r£tt?f> 
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mmtLxict. mv i i iis^s^^igft [ml 
mm(^cmm^ti'r. ^mmmx^^it^^ < i > 

IWt^ (II) <D^XmX^^tiS^Amx$>^t^?^ 

^ ( I ) ^fcmt^^ (II) oSAfrt?^^<btaAt* 
[0 039] *i%Hj(7:)SiJ§^ffi«:*5Cir«{b^iR**jcfc 

F. a->^^Jl/-a-:/PbVl/y;^^»^ 5 F. 2,3.3-F 
y ^^;i';<>7$/>>f ^ F. vp>r^F. Sx'X-4~^'^p 

•^=*^-fe>-l,2->?:^?Jl/^K^5^-r 5 F. 3.3-i^^^;l/^;U 

^ F. i,8-:^*7^;l'>r 5 F. A,^i>{PXJiUV 
-r^F. N-y^;W-7 5 F. 2,3-:^r? ^ U>i/:^;l/ 
Ji^'+e^^f 5 Fi?CD^5 FJI. i:^{b:^hy^A. j:^jb 
tjvOA. i:0^bf*h^:/^^ur>^^'i?A. J:^{bb' 

(III) ^<D<J:^m-&iBgH. ^/ctisiQi. ai 

[0 040] *:|%BgcDStjt:&iSicfcc^rfflc>^igi«{*jl 

y^^'— x^y— :7*p/n'^— >rv:7'p 
>^N->^-;l/^(DT;l/r3— ;l/3g?§jK, ^>-fe'>. h;l/X>^ 
O'S^^m^m. >^x^;l/x-f*;l/. T^F^bFP:?'^ 

>. 1, 4 -t>:^^=l^t^>^CDX--r;^3^^g^®. S^^PP 

^^>. d7PP.-^;bA^o^lft^. -^^l^-v. 
p-^+-y->^OjKlb*«ifi«i«ei. i^K^^^u. i^Kxx 

f*;l/^(Dxxf^;l/3^^|®. ^cDf&. it^. 

[0 04 1 ] *^H^<Diii§:&^tc4sC:f^*^(Dffi;b{i. 
MS. l-'3 0 0kg/cm=* gS<D«5H-C. !RFtCl'- 
l 0 0 k g/c Sg^(Dffiffl5^5*?* C/t^o J5lSfi@[ 

(i. ilS. - 7 8 'c-';^i®(D^,«S(oieHrtf 0 c i^&^r 

0tL<U. -4 0-5 0-C<DlSH'Cib-5o JS 

t&B#r5t3:sissHriis. mmm. urn. *^ie^^dsjj:v 

[0 04 2] 

[i^Bj(D^^] ^mMfct. h y ^^pr^ y >^Hi^® 
t oxmv I I I mm^^m^»t^msis^^^:^y a > 



(18) 
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LxmUL^ ( I V a ) . lee^ ( I V b ) . :teJ:aqEi4 

( I vb' ) :^^m(omMyTmcmLX{,^^. 

[0 04 3] 

CO 04 4] imi^mx] CS)-l-rCR)-l\2-t:rxci^ 10 
nt? 1 ] 




Fe 

^PPh, 

(I'D 20 

CS)-i-[(R)-i\2-fcr::^(>^:7xJ^;U;^::^r' y):7xCH2 
r.;l/]x^;L'T-feT"-- h 500 mq (0.78 mmol) ^X^y — 

;u (25 ml) ^x^if^^T-^ V ^:^^-y-^m^^xm, 

UXUWly. CC'-^.:^ h U -^AX h^t^KSO mg (1.18 
iiinol) ^ttlA/Co 2.5 ^raTO®8KTTJgl63-ti-/cf^. 

(MerckttSSv AT umi ni umOxi de 60 F, $4. 20 
X20 an. n~-^^^1^> : >^x5^;Ux— "f ;U = 4 : l) 30 
r^StfBSSL. Sgi^t^*65 mg (iR^l3%) mc. 
^H-mi (270 MHz, CDG^) S : 7.56-7.11 (m. 20H) , 
4.64 (m, IH). 4.47 (m.lH) , 4.37 (m, IH) , 4.11 (m, 
Oh), 4.07 (m, IH). 4.01 (m, IH), 3.62 (m, IH) , 3.5 
8 (m. IH), 3.32 Cm, IH), 3.12 (m, IH), 1.47 (d, 3 
= 6.3 Hz, 3H),0.52 (t, 3 = 7.0 Hz, 3H) . 
[0 04 5] [SlifeWl2] -<:yt»\^ (S)-l-r(R)-l\ 
2-e>^Ct^'7 ^ y)7 xP-fe^Ji/ix^jUx 

— f 

[Ib7 2] 40 




(1-2) 

(S)-i-[(R)-i*,2-fc^>^(>^:7 j;x;i/^X:7 ^ >'):7:cn-fe 

x;l/]x^;l/r-fe'r'— h300 mg (0.47 mmol) 

r;b3-;u (3 mL) 4l-C■5^^^:^7=*-f 50 
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C^r^a-C^JfL. CC^t*';>^>1.00 mL (12.4 nino 

1) *m/co 100 -crs^rasjcES-^/cf^. Ms^-ea 

g?^^U/Ca JSlt^^t^J^^-^U^--f*>'^ (8 ml) SO'tK 
(4mL) ^JjD^/co SJ^«^5>?Kn-- hCC^L. ffltUSS 
f^€:tft\ W^M^* (4 mL) rgt'^L/c. $e>^CW« 

m^mm^m<^ (4 mL) rsfe?#u. mtkk^t^ h u 

r;l/5:f:^7-7A^a-7 hy^:7 ^ - (Me^ck^±^. Alumi 
nium Cb<ide 90, 70-230 mesh, 60 mL. n--^=^1f> : 
t>x^;Ux— = 10 : 1^5 : 1^2 : 1 r\^^^ 
1f> : mm:t.^)V = 10 : 1) tcr^^tiSiL. SSi^b 
^^5:180 mq (iR*56%) f#/Co 

^H-MvR (270 Miz, CDG^ ) 8 : 7.59-6,70 (m, 25H), 
4.82 (m. IH), 4.52 (m,lH), 4.38 (m, IH) . 4.24 (d, 
J = 10.6 Hz, IH), 4.19 (d, J = 10.6 Hz, IH) , 4.14 
(m, IH). 4.08 (m, IH), 3.95 (m, IH) , 3,71 (m, IH). 
3.54 (m, 1H),1.55 (d. 3 = 5.1 Hz, 3H) . 

[0 04 6] [|lSS0d3] c5)-i^r(R)-i'.2-b^x(-:;^ 

^^;I/x-'7';l/ 
[^t7 3] 

(1-3) 

80"C-CSS^$-l±/c--^>Xt Fa-;U (5 q) *CC. (S)-l 
-[(R)-i',2-t:'X(i^r? j;x;U;^;^:7 ^ y):;? jip-fexji/] 
X^^l/T-fer— h 300 mq (0.47 rnnol) ^Jjn;^. "^^^ 

t>Zyxm mL (12.4 mmol) ?:Jjn;l/Co i^lyti^W^M 

/Co jKE&?g^TJt'5 :^ (MercktliSj. Aluminium Oxide 9 
0, 70230 mesh. 20 q) ^tSi\^XWSrf^^^^iyfc^ 

^yV -i (MerckttS* Aluminiun Oxide 90, 70230 m 
esh. 80 mU n-'^=^1^> : t>x ^;l/X — 7=-;U = 5:1 
--2:1-* n--^^1^> : it®X^;U = 10 : l) CCr 

^mmmu. mmit^m^s? mg (nx^ie^) mtt. 

^H-tm (270 MHz, CDGa) d : 7.52-6.94 (m, 30H) , 
5.23 (s, IH), 4.64 (m,lH) , 4.56 (m, Ih) , 4.30 (m, 
IH), 4.17 (m, IH), 4.02 (m, IH), 3.82 (m, IH), 3.7 
4 (m, IH), 3.48 (m. IH) , 1.49 (d, 3 = 6.4 Hz, 3H). 

[0 04 7 ] [mmm4] cs)-i-r(R)-i\2-fc'X(->^ 

[it? 4] 



(19) 
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6^° 



4+- 



Fe 



PPhj 

j::.;!/]^^^-;!/ 500 mg (0.84 mmol) ^i^^Utlj>i ^ 
> (5 mL) *-c-7^;^f'^ :r ^-^ffll^r^a 
r^fi^U. CC^-r ^ 256 mg (3.76 mmol) R 

0't-:/^JU:^Dni>p^ ^;l/^'^> 453 mg (3.01 mmol) 

^L. mm^r)V%:tiJ^J>.^V'7h^'yy (Merc 
kttK. Aluminium Oxide 90, 70-230 mesh. 50 mL n- 

: >?x^;l/X-f*;l/ = 10 : 1^5 : l) CCT 
^SlfflfiJU. eS^b^«5^494mq (iR*8356) f#/Co 
*H"NiyR (270 MHz, CDGj ) ^ : 7.52 - 7.02 (m. 20H) , 
4.86 (m, m), 4.51 (m.lH), 4.43 (m, IH) , 4.11 (m, 
2H), 3.93 (m, IH) , 3.59 (m, IH), 3.50 (m, IH) , 1.5 
5 (d, 3 = 6.3 Hz. 3H), 0.73 (s, 9H) . -0.07 (s, 3 
H), -0.26 (s, 3H). 

[0 04 8] immmb] cs)-i-rcR)-i\2-e;:^c:^ 



OCHgOMe 




PPli, 



(1-5) 



(S)_i_[ (R)_i ' , 2- 1' :7 X ^ x:7^^):7:jin-fe 
x;l']j.^y-;b 500 mg (0.84 mmol) ^zy^aaj>( ^ 
> (5mL) y ^ — 

vmWL. CC-^N,N-i;^>f v:/ab";Vx5^;l/T5 >4 3 
7 uL (2.51 mmol) u D ^ ^;bx-T'JH 

52/iL (2.00 mmol) ^iM^fc^ lMl^M^TX^3.5mm& 

ja£?s^iafoi&^br>^^^A*;^ (5 mO ^flpx/c 

»^>^^pny^> (2.5 mL) -CSffltBL/cf*. ^r<D 
5e)tc* (5 mL) rgt^L/Co ^6CC 
WSil^ia«l:&S* (5 mL) -Cgfe^L. h U 

T)V^i'tf'7A^U'Vh^'7y^- (MerckttK. A 
luminium Oxide 90, 70-230 mesh, 50 mL. n-^+1;^> 
: ixx^;l/X-7^;U =8:1— rv-^+1f >: RKx. 



10 



20 



30 



40 
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= 10 : 1-5 : 1) (.cx^mmmo. mmit^^ 

29 mq (JR^5%) t#/Co 

*H-M4^ (270 Miz, CDG^ ) 8 : 7.56-7.07 (m, 20H) , 
4.84 (m, IH), 4.48 (m,lH), 4.43 (d, 3 = 7.3 Hz, 1 
H), 4.38 (m. IH), 4.15 (m, IH) , 4.08 (m, IH) , 4.01 

(m. IH), 3.98 (d, 3 = 7.3 Hz, IH), 3.65 (m, IH) , 
3.59 (m, IH). 3.12 (s. 3H), 1.56 (d. 3 = 5.3 Hz, 3 
H). 

[0 04 9] immme] cs)-i-r(R)-i\2-i:r>;ct^ 
r± 

[^b7 6] 



PPh, 




0-4 



a 

(2-1) 

(S) -N , N->? ^ ;V-i- [ (R) -1 • , 2 - ( X ^ ;i/ X -7 
^ y ):7xn42j:.;l/]x5^;UT5 > 500 mg (0.80 mmol) 
:g:JK*:/nf:t>^ (3 mL) *r^av^;^f'^ 

^-^-^ffli^rSH^L. ^coftioo-c-e3B#PBiSfc;$-t± 
/Co J5Jj;?K^o^c^r?ftaiL/d^. SJ£;?S---^=^tf> (6 
mL) %»D^r. iWrram«^o/co SJt«*CCWao/cB 

f#/c@(*«-^+i^> (4.5 mL) r*Hajn-h±rgfe 

1 mg (lR^38.4%) f#/Co 

*H-M4l (270 ^Hz, CDG,) : 7.48-7.06 (m, 20H) . 
6,13 (m, IH). 4.51 (m,lH), 4.45 (m. IH) , 4.17 (m. 
IH), 4.13 (m, IH). 4.10 (m. IH) , 3.63 (m, IH) . 1.5 
7 (m, IH), 1.49 (d, 3 = 6.4 Hz, 3H) , 1.17 (m, IH) , 
0.68 (t, 3 = 7.5 Hz, 3H) . 

[0 05 0 ] [mmmi] cR)-i-rcs)-i\2-t:^xc-:^ 

:7xx;i//^::^:7 y):7 3:p-b:^>il/]x^;l/ ^v^^u 

nil 
C{fc7 7] 




or ° 

PPh, 



Fe 




-PPhj 



(2-2) 



50 



(R)~l~[(S)-l\2-t'X(>^y *x;V^^Xr? ^ y)'7a:n'fe 
x;l/]x^>/-;l/ 300 mg (0.50 mmol) ^iy^^aUj^^ 
> (3 mL) ^^ar-^^^T^^ y ^X^-'^-^flac^T 
mnO. 4-t^^^;I/r ^>^f»;t^>25 mg (0.20 mmol) 
SCXh •;x^j|/r5>314ML (2.25 mmol) ^Jjn;^, $ 



/Co muTimrnRft^^^ifcm. m4^mi.>x^^^^ 

L) Rl^iyx-^jlaL-r-Jl^ (6mL) ^iM^tc. SJ£?S^ 
* (3 ml) X^m^Lfcik. 3 6tCgSfl]:ft^7K (3 mL) r 

h ^5:7 — (MerckttStv Aluminium Oxide 60 F 
,54. 20X20 cm. n~-^+1f> : i^x^jUx — -r^U = 5 10 
: 1) (^X^mnmU. mmit^^^ieA mg (iK^49 

56) mc. 

'H-NNR (270 MHz, CDC^ ) 5^ : 7.50- 7.04 (m, 20H) , 
6.10 Cm. IH), 4.52 Cm.lH), 4.44 (m, IH) , 4.18 (m, 
IH), 4.12 (m, IH), 4.04 (m, IH), 3.66 (m, IH), 3.6 
0 (m, IH). 1.55 (m, liH) , 1.47 (d, 3 = 6.4 Hz, 3H), 
0.80 (d, J = 7.1 Hz, 3H), 0.61 (d, J = 6.8 Hz. 3 
H). 

[005 1] [^^8] CR)-l-r(S)-l\2-l::^X(>' 
[itlS] 




(2-3) 



(R)-i- [ (S) -1 • , 2-fcr xc^y :x:.:^)[^7i^xy ^ y:)y :tia^ 

;b 300 mg (0.50 mmol) ^iy^uu^ ^ 30 
> (3 mL) ^^mrC^^^y^^ V ^X^-'y-^mii^X 

4-i^y^;^T^^fc*yi^>12 mq (9 8. 2 u 
m o 1 ) SO' h y X ^;l/T ^ >210m L (l. 51 mmol) ^ 

MtL. 3 6^ch »;y^;i'r*fe5^;i/^nu Ki48mL (1.2 

0 mmol) ^flD^/Co ^?a-C258$r^J5J£§'li/cf^. 

fflc>rjgi£iS^o'c^r?^aJU/Co siS^S-^^ffi^aSfbr 

>^:::.»^A (5 ml) RZJ^t^ ^ tt U ^ 1^ (5 ml) ^»Dx 

/Co wtin^* (5 mL) xm^\^fd\k. ^hiicmMmm. 

* (5 mL) ri5fe#L//Co m^^mAmSL-f^ V V OJ-X 40 
^mLfdk. MffT^«S*U/c. t#6tx/c5^a^r?^U 
h ^^:7 - (MerckttS. Aluminium 

Oxide 60 F,s4. 20X20 cm, n-'^^^l^^ : i;^X^;bX 
-^)\^ = 4:1) CCT^BIffiUiL. eS{t^iBJ*45 mg 

(iR^13%) ff /Co 
'H-K8yR (270 KHz, CDCL ) : 7.52-7.02 (m, 20H) . 
6.07 (m. IH), 4.52 (m.lH) , 4.41 (m, IH) , 4.20 (m, 
IH), 4.11 (m, IH), 3.91 (m, IH) , 3.75 (m, IH) , 3.5 

1 (m, IH), 1.46 (d, J = 6.3 Hz, 3H) , 0.76 (s, 9H). 

[0 05 2] [HiSWIQ] (S)-l-[(R)-l'.2-br^(>? 50 
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Jl 

Ut7 9] 




Fe 

^PPh, 
(2-4) 

(S)-i-[CR)-i' ,2-fc:rx(^:7 a:x;i/;tix:7 ^ y):7 xD-fe 
:::.;l/]X^y — ;l/ 500 mg (0.84 mmol) O^^^UUM^ 

> (5 mL) cf^MS^ev^^^f'-f y -^fflC^T 
jg^O^ 4->^.^^Jl/r 5>b'Ut>>20 mg (0.16 mmol) 
RO'h y X^;l/T5 >349mL (2.50 mmol) ^ffl^. 5 
6^c-^>V'r;l/^n K233mL (2.01 mmol) 

/Co ^a'e3B#rast£;^ii/cf*. *fS^fflc^rjsis?g«ro 

•C^r?^SlU/Co KftM^Tia (5 mL) RO'5;^^nay^ 

> (5mL) *Jrax./co si^:;?g^^?go- h-^^U. 53^^ 
ift{^^?fi^fflmL/co W^Ji^* (5 mL) rijfe^L/c 

t^. $6CC|S«];^7k (5 mL) rgt?I^L/Co W^H^^ 

ymmi' h y '^A'ClgjglL/cfa. «ffT^iiS*L/Co 
^#6n/c^^S^r;^5:^:^^A^^v hy^:7 ^ - (Me 

rckttSS, Aluminium Oxide 90 , 70- 230 mesK 70 mL. 
a--^+it> : s;^X^;l/X-^;l/ = 10 : 1^5 : 1 n 
_^^-tf> : i^^x^;l/ = 20 : I'-'IO : 1^-5 :l) tC 
r^UfgMb. Sgi^b^?:159 mg (4X^26%) t#/Co 
*H-MWR (270 h/tiz, CCClj) : 7.55-6.85 (m. 25H), 
6.36 (m, IH), 4.58 (m.lH), 4.48 (m, IH) , 4.20 (m, 
IH), 4.16 (m, IH), 4.11 (m, IH), 3.67 (m, 2H), 1.6 
0 (d, 3 = 6.5 Hz, 3H). 

[0 05 3] Lmmmio] (R)-i-c(s)-i'.2-fcfx 

gyy :t:-^)i^:^y ^ y):? j^n-fexji/jx^^;!/ ly^u 
UtSO] 

(2-5) 

(R)-1-[CS)-1" ,2-l:*Xcy7 ^ y)7 xPH2 

125 mg (0.21 mn»1) iV^UVLjl^ 

> (2 mL) tt>^fi-C-7>/^f-^ i'Xif-^-?rfliLi-C 
Sfl^O. 4-i;y 5^ JUT 2 f i;'>l3 mp (0.11 ramol) 
SiJf h yx?-il/r5>73//L (0.52 imoD *J!ni^. S 

iE)^ci^^7a7■p-'^•>*;^^.=-;H'a•; fssmL (0.42 m 
mol) ^m^tc. Mia-C2.5B#raSJ£3-<f/ca. 
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^r.«^A*^?g (4 ml) S.O'>^x^;l/X-T-JU (8 ml) 

mmofc. mmm^pk (4 mO rgt?^L/cft. ^^^c^ 
m-Mi^yk (2 ml) rsfc^L/co mhtifcmmmi^. 

IKM:^ h A (1 q) . ya (u.s. silicaco 

MPAIMY. 60-100 mesh. 500 mp) RC^r)\^%i' (Mercktt 
Aluminium Oxide90, 70—230 mesh, 500 mq) 

^msrmmmiiL. mmit^mi:^^? mq (ir^99%) lo 

*H-NM^ (270 MHz, COa^ ) S : 7.50-7.06 (m. 20H) , 
6.10 (m, IH), 4.52 (m,lH). 4.44 (m, IH) , 4.17 (m, 
IH), 4.13 (m, IH), 4.08 (m. IH), 3.63 (m, IH) , 1.4 
9 (d, J = 6.4 Hz. 3H). 0.78-0.37 (m, 4H), 0.20 
(m, IH). 

[0 0 5 4] immmil] (S)-l-rCR)-l\2-b'y^ 
UtS 1 ] 20 




(2-6) 



(S)-l-[CR)-l\2-tfX(i>'7 3i::.;l/Ah>^'7 ^ y)'7xn-fe 
;U 125 mq (0.21 mmoD ^v^^un^ ^ 
> (2 mL) 4^Sia'C-7^;^-r-f y ^^^--^-^ffll^r 30 
g^t. 4-5^y 5^;br 5 >^t:'y t^>13 mq (0.11 mmol) 
SO'h yx^;UT^ >73M L (0.52 mmol) ^»P;1. ^ 

6cc>'ij'n-^>^>:*7;i/.l<j^;i/^a Ksi/xL (0.42 m 

^^»i;A7K?§iS (4 mL) Rl^tyX.^JVS. — f'Jl^ (8 ml) 

mmufc. w«®^7k (4 mL) rgfe^L/cf^. $6tcfia 
^p:ftia* (4 mL) T^^iyfc. m^^mymmi^ h v 
•^Ar^^L/cf^. mErm^m^iOfc. nf^ntcmm 40 

iy'\y^^^r'^':f^U'7h{/^y (MerckttS. Alu 
minium Oxide 60 Fas4. 20X20 cm, n-•^+1:^> : ff^ffi^ 
= 6:1) Ccr^^gtffiS^L. mmit^^^91 mq 
(JR*6396) f#/Cp 
^H-NN« (270 MHz, CDG, ) 8 : 7.52- 7.02 (m, 20H) , 
6.09 (m, IH), 4.52 (m.lH), 4.43 (m. IH) , 4.18 (m, 
IH), 4.12 (m, IH), 4.03 (m. IH). 3.66 (m, IH) . 3.6 
0 (m, IH), 1.78-1.04 (m, 9H) , 1.48 (d. 3 = 6.4 H 
z. 3H). 

[0 05 5] [mMmi2] (R)-l-[(S)-l'.2-b:^X 50 
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[its 2] 




(2-7) 



(R)-i-[(S)-i' ,2-fc^X(-:^:7 x::.;l/4--xr' y)>' xa-fe 

>/ — 125 mq (0.21 mmol) ^^^UUji^ 
> (2 mL) nfJ^M-CV^/^vT^^ ^ ^ -^ffll^T 
^fl^U. 4->^^^JUr ^ >fyi;^>13 mq (O.H mmol) 
R?>'FUx^;VT5>146mL (1.05 mmol) «:ljn;^. 5 
^(iCiy^U^=^V'yijJ\y7i<:^)\^^uV Kll2/uL (0.84 
rnnol) ^»n;^/c. ^Sr4B#r^jSJS$ -t^r/c^. *fS€:ffl 

c^rSi£jK^o-C3st??^aio/c. SJc&JR^ffifn^fbTV 

^:::-'i?A7j<?;|^g (4 mL) St>*^x ^;bx-7";l/ (8 mL) 

jatao/co w^h^tk (4 mL) x-mi^Lfd^. $6ccis 
«i6«7K (2 mL) T^^Lfc. mmm^Mymmi' h u 

^y'V^^y'r ^ ifyy -i — (MerckttiS. Alu 
minium Oxide 60 20X20 cm, n--^+1^> : S^K 

x^Jl. = 6:1) ^CT^ittffi^U. «S{fc^J|a«r27 mq 
(4X^18%) t#/Co 
'H-MVR (270 rHz. CCClj) <5 : 7.50-7.04 (m, 20H) , 
6.08 (m, IH), 4.51 (m,lH), 4.44 (m, IH) , 4.18 (m, 
Ih), 4.12 (m, IH), 4.04 (m. IH). 3.65 (m, IH) , 3.6 
0 (m, IH), 1.56-0.74 (m, IIH) , 1.47 (d, 3 = 6.3 H 
2. 3H). 

[0 05 6] immmi^^ cs)-i-r(R)-i\2-b'x 

[{b8 3] 

PPh^r 

^pphO 

(2-8) 

S^t/^p^r^t'Jl/itK 140 mq (0.62 mmol) OT^h^b 

KP^'^> (l mL) ^^U.^^ ^ ^-7^ -< .i* ti?^^^-'^- 

^fflc^rs^i/. cc^v ')s.^)\^r ^>sbuL. (0.69 

mmol) ^Jra^r5J5^Faafi^(^/Co 1^1^^2.4,6- h V P 
P-^>V^-<;l/^P KlOSuL (0.69 mmol) ^tt]:^. 30 
^raS^U/Co CCDJSISM^, (S)-l-[(R)-l\2-fc:rx 
(y:7 a:^;l/*:x:7 ^ y):7 j:P-te^;l/]x^y-;l/ 125 



mg (0.21 mmol) (Dh^l/X> (4 mL) ^WlSlUA-V ^ 
;UT 5 y b'ysx> 102 mg (0.83 irmol) *Jja^/Co 70*C 

ffi^tr>^^»j? A7K®?g (4 mL) RO'>^x^;Ux-f*;l/ 
(10 mO ^finx./Co SlS^S^^iSn- h^^L. 
aif^^tfl^«iffiL/Co W«Ji^* (4 ml) r?5t^L/c 

^#6n/c^a^•7*^/^•^f'-<:/^^v^^^7^- (Me 

rckttii. Aluminium Oxide 60 F254V 20X20 cm, rv^ 10 
+1^> : ltKJ^^Jl'= 10 : 1) CCr^gtfflSiL. 
a-^^121 mg (lR^72%) f#/Cp 

*H-Nh« (270 MHz, CDGj ) ^ : 7.57-6.91 (m, 20H) , 
5.95 (m. IH), 4.53 (m.lH) . 4.37 (m, IH) , 4.18 (m, 
IH). 4.10 Cm, IH), 3.84 (m, IH). 3.72 (m, IH) , 3.4 
4 Cm. IH). 1.85-0.74 Cm. 23H), 1.58 Cd, 3 = 6.3 H 

z. 3H). 

[0 05 7 ] [mmmiA] CS-)-X-\m-X\2-\^7. 

xjl/T-feT-— h 20 
[^t8 4] 




(2-9) 

CS)-l-[CR)-l\2-b'XC>^:7 :,iX;l/;^X ^ y):7:i:P-fe 
x>H/]x^y— ;l/ 125 mg (0.21 mmol) 30 
> (2 mL) 410 "Cr-^^^^^T'-f -^^x^-^^-^fflc^r 

4->^^^;bT 5 y >^>5 mq (40.9Mmol) 
SO'h »JX^;Ur ^>44mL (0.32 mmol) ^^0;^. $ 
6CCt^:7xXJl/r-fe^;l/^7pt; fr 72 mg (0.31 mmol) 

^m^fc^ mr3.5B$H;^lJ;$-l±/cf^. 7K?S^ffll^r 

»^A7k®?ffi (4 mL) SO't^x5^;Ux-r-Jb (8 mL) *ttJ 
L/C. W^Jl^Tk (4 mL) rgt^U/cf^. $6^cfS^:ft 

ig* (2 mL) rgfe^L/co mwrn^wmm-r h v a 4o 

^c. (ig) . :7aye^-;U (U.S. 

SILICA COMPANY. 60-100 mesh. 1 g) lBlX>T)\^^i^ (M 
erck?±Siv Aluminium C^ide 90 , 70— 230 mesh. 1 g) 

S?R^«EET^j8SS*U, SS{b^«:l67 mg (iR^3£ 

se^) f#/c. 

*H-NM^ (270 MHz, CDC,) 8 : 7.52-7.00 (m, 28H) , 
6.74 Cm, 2H), 6.13 Cm,lH) , 4.44 Cm, IH) . 4.38 Cm, 50 
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IH). 4.15 Cm, IH), 4.09 Cm, liH), 3.97 Cm, 2H). 3.6 
4 Cm, IH), 3.55 (m, IH) , 1.45 Cd, J = 6.3 Hz, 3H) . 

[0058] immmib] cs)-i-rcR)-i'.2-b'x 

[^t8 5] 




(2-10) 



CS)-i-[CR)-l' ,2-t:'XC^:7 xx;Ur^;;^:7 y)7 xP-fe 
x;U]xj7y-;l/ 150 mg (0.25 mmol) ^i>?^PP^^ 
> (2 mL) Ep^ar-^^^^'r ^ -J ^T.^-'y-^m^^X 
SJ^L. 4->?p^^;bT5^fc:y>^>61 mq (0.50 mmol) 
RO'h yx^Jl'T5>70//L (0.50 mmol) ^JJD:!. ^ 
6CCl-r ^V>^>;^;bd^'xjl/^P ij K75mg (0.38 mmo 

1) ^m/co W(^x-mmm.]Z^^^fcik. ym^m^^^x 

(5 mL) RO't^x^;l/X-f*;l/ (10 mL) ^ 

m^fc. sis^g^^^gp-h-^^L. ^?s^f^*m>a 

iJiU/Co WmJl^Tk (5 mL) -cgfe^L/cfg. 5 6k:^*p 
A«7k (2.5 mL) WtSB^ft^TKSS^:^ V V 

?::7•^/^•^'r'/:7'^Pv^l^•7:7-f- (Merclcf±Si. Alu 
minium Oxide 60 F, 54, 20X20 cm, n--^+1f> : ftK 
x^;b = 8:1) tcr^^gtfSSJL/. m&it^m^±63 mg 

(1R^85%) t#/Co 
^H-MWR (270 ^t^z, CDGj) ^ : 7.52-7.35 Cm, 20H) . 
6.07 Cm, IH), 4.53 Cm.lH), 4.41 Cm. IH) , 4.20 Cm, 
IH), 4.10 Cm, IH), 3.91 Cm, IH), 3.75 Cm, IH) , 3.4 
9 Cm, IH), 1.72 Cm, 3H), 1.57-1.33 Cm, 12H), 1.45 

Cd, J = 6.3 Hz, 3H). 

[0 0 5 9] immmie] cs)-i-[CR)-i'.2-b':^ 

[its 6] 




(2-11) 



Cs)-i-[CR)-i' ,2-tf;^c^7 ^-^'^^^^ ^ y):7 xP-fe 

j:.;l/]x^ y-;!/ 125 mq (0.21 mmol) ^v^^PP^^ 
> (2 mL) ^mUX'7if:^f^^ v ^ T.^-'y -^m^>X 
4-.i;^^^il/T 5 >^f»;y>l3 mg (O.H mmol) 
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R?>'h •;x^;ur^ >146mL (1.05 mmol) ^SOx.. 3 
6CC2-n-':?'Pb*;l/-n-S^K^Cl V Kl53 mq (0.94 mmo 

*i?A7k^^ (4 ml) (8 mO ^JjQ 

L/Co W^®47K (4 ml) rgt/^b/cf^. $6tC^ffi:6 
is* (2 niL) -Ci5t^L/c. Wtill^M*K^:^ h U-^A 

^/^•^'r*^ :/^Civ h V - (MerckaM. Alumini 

urn Oxide 60 F, ,4. 20X20 an. n--^+tf> : it^X^ 

;b = 10 : 1) tcr^gtfSSlL'. mm^t^iem (ilX 

^42%) ff /Co 

*H-^J^R (270 mz, COa,) <5 : 7.52 - 6.96 Cm, 20H) , 
6.06 (m, IH), 4.52 Cm,lH), 4.40 (m, IH) . 4.19 (m, 
IW), 4.11 (m, IH), 3.92 (m, IH), 3.70 (m. IH) , 3.5 
0 (m, IN), 1.59 (m, OiH) , 1.50 (d. 3 = 6.3 Hz. 3H), 

1.30-0.70 (m,8H), 0.76 (t, 3 = 7.0 Hz. 3H) . 0.63 

(t, J = 7.1 Hz, 3H). 

[0 06 0] [mmmii] cs)-i-rcR)-i\2-ex 

[its 7] 
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mmit^^^ies mq (iR^73%) Wc. 
*H-|SWR (270 IWHZ, ClXnO S : 7.54~6.96 (m, 20H) . 
6.05 (m, IH), 4.52 (m.lH), 4.40 (m, IH) , 4.18 (m, 
IH), 4.11 (m, IH), 3.92 (m, IH) , 3.68 (m, IH) , 3.5 
0 (m, IH), 1.54 (m. IH) , 1.50 (d, J = 6.3 Hz, 3H) , 
1.37-0.93 (m.36H), 0.89 (t, 3 = 6.7 Hz, 3H) , 0.8 
7 (t. 3 = 6.7 Hz, 3H). 

[0 06 1 ] Lmmmis] (s)-i^r(R)-i\2-b';^ 

10 h^-rt^Jl/T-fe-^— h 



6 

Fe 





20 



PPh, 
(2-12) 

2-f^S^jl/ K'7=':^;>K 128 mq (0.38 mmol) CDr-h-^b K 
d:7^> (0.5 ml) cp^ta-eviJ^j^f*'/ ^;^^-^- 
^fflliTSfliL'. CC^h UJ^^;UT5>57mL (0.41 
mmol) ^&»P;iT5»PBlSJ¥L/c. l^t>T2,4.6- h U tJ^n 
n^>V/>f ;l/^'P »j F64Ai L (0.41 mmol) ^M^. 30 
^PBlSiJ4^L/c. CCDJgl£iS^h^L'j:> (imL) r#«RL/ 

/d^> (S)-i-[(R)-i',2-bX(i;?^x^;l/3^;:^:7 y):7 

xP-fe.r.Jl'lX^y-jl/ 150 mq (0.25 mnol) O hJUx 
> (2 mO mM^^UV'^^^f'-i y ^:^^-y-^m 

$yb-ye^> 61 mq (0.50 ninol) ^m^Xf)^h. 50*C 
rifl#P^SlS3ii*/cfg. SJCt«^0'C^T^^aiL. IS?P« 

(10 mO ^ttl;t/c„ JSS?K^^^«P-h-^^U. 

m'^^m^mmbfc. mmm^^ (5 mo xmi^Ltc 

i^. 3e>^IS^^* (2.5 mO xmw^Lfc. WtSH^r 

(Merclcf±$i. Aluminiim Oxide 60 20X20 an, n 

--^+1f> : mm:i-^)i^ = 10 : 1) (tCX^WmmL. 50 



[{fc8 8] 



O^PPh, 



(2-13) 

2-7^ h -^f 5>>»U-^^^1^f :^>M 170 mq (0.38 mmol) (O 
-r h^b h'uy^Zy (imL) *MS^'7^^7'-< 
^-y-^mi^xmni^. CC'\F»;x^;Ur5>57/i 
L (0.41nirDl) ^Jjn^TS^S^raS^L/Co 1^1^X2,4,6- 
h i; ^on-^>V'-/Jl/^P U K64mL (0.41 mmol) ^ 

unx.. 3o^5'Pam«^L/c« co&mm^ h;bx> (2 mO 

•C#f?U/cf*. (S)-1-[(R)-1* .2-bX(i;^:7 

^7 y):7:cP-fer.;l/]x^y — ;U 150 mq (0.25 mmol) 

CDh;l/X> (2 mL) m^^MUX-?^:^^^^ v^T.^-- 

y-^m\.^xmn\^x\.^^t^h^m^^c. i^i>r4-t? 

^5^;UT 5 ^'by 61 mq (0.50 mmol) ^Jjn;^T:^i 
50-Cro.5B$rHlJgtE5i^/c^. SfS^g^OX^-C^ftiP 
SfP«<br>^r.»^;A*^?R (5 mL) 'BLUVs.^}\y 
(10 mL) ^"m^ic, JgJt;^^^vSn- 

0. ^jgaif'f^m^fflaiu/ce wtan^TK (5 mL) r^jt 
^b/tf^. ^^tcjafa:&ta7K (2.5 mD rgt^i/Tto w 

*0/co \W^ntc^&^y'\yf'^y'rA':r^Vi-7V^yy 
(MerckttiJ. Aluminium Oxide 60F2S4> 20X20 c 
rru n----^^1f > : gtMx^;U = 15 : l) JCC^BIffS 

Sj^ft'^^204 mq (iR^79%) ff/Co 
*H-NKR (270 mz, COaO ^ : 7.54-6.94 (m. 20H) . 
6.05 (m, IH), 4.53 (m.lH), 4.39 (m. 1>0, 4.18 (m, 
IH), 4.11 (m, IH), 3.92 (m, IH), 3.69 (m, IH) , 3.5 
0 (m. IH), 1.56 (m, 3JH), 1.50 (d. J = 6.4 Hz. 3H), 
1.37-0.81 (m,58H). 

[0 06 2] [USS^IQ] (S)-l-r(R)-l'.2-bX 
(>^7 3:^Jl/d^x:7 ^ y):7 j:P-fe^Jl/lx^;l/ 2. 2 
-^y ^Jb-x^ify x- V 

[^t8 9] 



PPh. 





(24) 
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Fe 
(2-14) 

2,2-iy^^)l^^V->M 108 mq (0.75 rrmol) (Dv- h "7 
(0.82 mmol) ^^mrs^P^lgfliL/Co ill.ir2,4,6-h 

»;^an^>y>f;l/^citj Ki28aL (0.82 rmioi) *flD 

3Q^r^®^L/Co C(DSl£^g^h;l'X> (2 mL) "C 

#«?L/cf^. (S)-i-[(R)-i\2-b'X(i;^r7A^;U;^x:7 
^ 150 mg (0.25 mmol) CD 

hJUx> (2 mO ;^?g€:^M-Cv^^7^-/ >^>^^-^ 

5^;l/T5 y fy2^> 122 mq (l.OO mmol) ^l^^^tp^ 

80^C-C20.5B#PBlJSj£5-^/-cfI. SJ^^^O'C^r?^ 
aiL. ia^^>fbr>^::^*i7A7K?§^ (10 mL) RO'v^X 20 

(10 mL) ^JJD^/Co JSJ£?S^^y^n- h 
-^^U. ^?gfig{^^m^fflHiL/c„ W^^7K (10 m 
L) rSfe?^L/d^. ^^^CfiSfOA^* (5 ml) rgfe?^L 

(Mercktt^. Aluminium Oxide 60 F254. 20 
X20 cm. n-^+1f > : = 10 : l-CJUgSL/ 

/cti^ n-'^+1f>: ^x^;l/X-7^;l/ = 5 : l^CMIS) 
^cr:»g|flML. ^II<t^J^^88 mq (lR^48%) f#/Co 
*H-N^R (270 MHZp CDGa ) 5 : 7.52-7.00 (m, 20H) , 30 
6.05 (m, IH), 4.53 (m.lH), 4.40 (m, IH) , 4.20 (m, 
IH), 4.11 (m. IH). 3.89 (m. IH), 3.75 (m, IH) , 3.4 
9 (m, IH), 1.47 (d, 3 = 6.3 Hz, 3H) , 1.35-0.89 
(m, 6H), 0.81 (t,J = 7.3 Hz, 3H) , 0.71 (s, 3H), 0. 
68 (s, 3H). 

[0 06 3] [HiSWlZO] cs)-l-CCR)-l\2-b-X 
[^b9 0] 



(2-15) 



PPhj, 



40 



5^^7a'>>7^:<7>K 75 mq (0.38 mmol) (OT h "7 t: K 
n:7^> (0.5 mL) *^fiT*vy;^7^ ^ 

4fflc^rfiiffiL. cc^h >;j.^;ur ^>5 7 wL (o. 

41 mmol) ^Jjn^r5^P^SJ¥L/Co ^1^^2.4.6- h U ^ 50 
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un-ov^;i/^a F64AtL (0.41 mmol) ^Ijnx.. 3 

Q»PaSffL//Co COJKEiK^rFJ^x^ (2mL) 

/cf^. (S)-i-[(R)-i\2-t^X(>>:7x^;i'i^;^^ y^v 

j^p-fer,;U]X^y-Jl/ 150 mq (0.25 mmol) CD hJl/X 
> (2 mL) ?§?S4^S-Cvy4^.T*-^ 

c^rS^urii^ic^'^Jjn^/co j^Cir4~>?>»^^;bT 

t*'Jt?> 61 mq (0.50 mnol) ^I^Xntl^h. 50*C 
'C0.5B#Pajra£$1^/cf^. SfC^^O-C^r^^aJL. fiSftl 
ia^tr>^:=.»:7A*igjK (5 mL) f;!/ 
(10 mL) ^flnx./Co SlC?S^^?Sn- h^^U. 
aif^^tTl^fflmU/c„ (5 mL) r?5fe^L/c 

ft. $6CCtafP:am* (2.5 mL) -C«t^L//Co WtiB^r 

(MerckttSv Aluminium Oxide 60 S4. 20X20 on. n 
---=^1f> : gt®x^;l. = 10 : 1) tcr^BtffSJL. 
SS{b^®^146 mq (1R^76%) t#/Co 
*H-MWR (270 MHz, CDGj ) <J : 7.52-7,37 (m, 20H) , 
6.09 (m. IH), 4.52 (m,lH), 4.42 (m. IH) . 4.18 (m, 
IH), 4.11 (m, IH), 3.98 (m, IH), 3.67 (m, IH) , 3.5 
5 (m, IH). 1.58 (m, OH), 1.46 (d, J = 6.4 Hz, 3H) , 

1.43-0.93 (m,20H). 

[0 0 64] [^SSW12 1] (S)-l-rCR)-l\2-ex 
&v A y):7 xP'bx;|/]x^jU 2,3,5, 

6,8,9,11,12.14,15-'^:^ b KP-1.4,7,10.13,16--^>y 
^i^t^^f =^1fi^^P:^ jyt»'r->>~18-:^;l/jj<=^->U- h 
[{b9 1 ] 



PPha z 



(2-16) 



4-:^;l/Ji^'=^^i^^>V-18-iJ7^'t;>-6 179 mq (0.50 mmo 
1) CDT-h^t Fp:7^> (2 mL) ct3^M-CV^4^7"-Y 

>76mL (0.55 mmol) ^ttl^TS^fflffiJ* U/Cp j^l^t: 

2,4,6-h y i^cin'<>y^;u^n y K85m L (0.54 mmo 

1) 30»P^SfliL/Co CCDSJr«^hJl'X> (2 

mL) rl&SlU/cft. (S)-l-[(R)-.l\2-b;:^(t^:7:cx;l/ 
jfNX:7 ^ y):? j:n-fex;i/]x^y— 200 mq (0.33 mm 
ol) CDh>»l^x> (4 mL) ?g?K^MSt:^'^^^'r -f -jt^:^ 

4-i^y^;l/r 5 y h*U^> 81 mq (O.66 mmol) ^Wi^ 

xtf^h. 5o-cr30#pasj£;$-ti/cft. Sj£^g^o'c*-c?$ 

iPU. * (5 mL) Sa^h;l/x> (10 mL) ^JjD^/c. S 



(25) 
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(5 mo -egfej^L. mmm^mymm 

Ms Aluminium Oxide 60 fz^^. 20X20 cm. n-^+t^> 

: i^Kx^;u = 1 : 3.5) ^cxi^mnmo. mmit^ 

1^^206 mq (lR^66%) t#/Co 

^H-NNK (270 MHz, CDClj ) d : 7.48-6.85 (m. 22H) . 
6.57 (m, IH), 6.30 (m.lH) , 4.56 (m, IH) , 4.47 (m, 
IH), 4.22-4.04 (m, 7H) , 3.96-3.85 (m, 4H) , 3.81 10 
-3.63 (m, 14H), 1.55 (d, J = 6.4 Hz. 3H). 
[0 06 5] [^m2 2] CS)-N-l-r(R)-l\2-bfX 

^ K 

C{fc9 2] 

(3-1) 

(S)-i-[(R)-i' ,2-t^x (S^-^ ji::-;l^7f>x:7 y):7 x a-fe 

^;l/]X^;Ur 5 > 125mq (0.21 rrmol) ^i^^^ap^ ^ 

> (2 mL) tp^mrC'7{/:^f^^ y ^X^-^-^fflC^T 
^^L/^ 4-e^^^;UT^>'t:-»;-:^>5 mq (4 0. 9 M m 
o 1 ) RZ^h Ux^;l/T^ >41mL (0.29 rnnol) ilM 

5 6«:T42^;1/^P'; K15mL (0.21 rmol) %Jjn 

^/co o'cn5^rasjs:5-t^/cf^. simm^Aa (2 mo 

&0'^:^:^oa^^> (8mL) ^m^tc. RftM^^mn 30 

n/cg|?g^:/U>'^*'77*-f hi^-^r^ — (Merck 

ttS(> Aluminium Oxide 60 F|,4v 20X20 cm. n--^^1;^ 

> : =1:2) Ccr^UffiKU. ^Slt^ 
^^120 mq (JR^90%) f#/Co 

^H-NMl (270 MHz, CDC^) S : 7.46-7.11 (m, 20H) , 
5.47 (m. IH), 5.12 (m.lH), 4.47 (m, IH) , 4.42 (m, 
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IH), 4.26-4.07 (m, 3H) , 3.58 (m, IH) , 3.56(m, 1 
H), 1.32 (d, 3 = 7.3 Hz. 3H) . 1.30 (s. 3H). 
[0 06 6] [mMm2 3] 2 - (2, 3, 

>7na-i, 5 -5>^n:t^5^t^x>w' y ( I ) 
z:S<*l . 3mg ( 1 . 9 4/umo 1 ) SC/^^rStt»J 
:^'> KiUr. it^m (2-11)3. 0mg(4. 1 
4Mmo 1 ) ->^U^>^> (4mL) cpr^St? 

C^. 2, 3. 4 - h •;:7;l/2faT^ »; >2 0. OmL 
(0, 1 9 mmol) RO'fc Kn + ->T-fe h>2 0. Om 
L (0. 2 9mmo1) im-XUa^fc, J5j£«%:**- h ^ U 
-:/CC^U/cf^. 5 kg/cm' cD7k^-C3lil. h 
^U-:/F^^g^L//d^. 50kR/cm^ (DtK^CcJ: 

{tj=7J^: YMC-Pa ck SIL-S-5Mm 
- 6 0 A • YMCttS!. mmmm : ^^^l^ : ftKx^ 
7 0 : 3 0) Ccd: «3 . ^/c:^3^iK^t*iiiii?S»^ n 
^h^^:7^-(;^^A:DAICEL CHIRAL 
PAK OD • ^>r-fe;Wb^xmi±Sa. iF§Ui?§ii : •^=^ 
■tf> : ^yynyN-y-;l/= 9 5:5) ^CcfcOM^O/cM 
^S&^. 7 6%ee (Si*) -C^o/Co tj:^. %m 

fcWM^y'l^^-^yT^^^^^h^fyy (Mercktt 
Silica qel 60 F,,4v 20X20 cm. n-^=^1f> : 

®x5^;l/ =2:1) ccr^^fBSSL. 'h wr^M^O 

/Co 

^H-M4^ (270 MHz, QXHj ) : 6.81 (m, IH) , 6.43 
(m. IH), 3.81-3.48 (m,4H). 1.84 (br s, IH) . 1.22 
(d. 3 = 5.9 Hz. 3H). 

[0 06 7] m(Dyt^rmwiiiLi^(rcmr^mmm(tc-yi^ 
*5tr>-r. (III) \twtrcmiE(otj:{,m^ 

rrj:ioi^it^ (Ilia) r^-So 
[0 068] 
[^1] 
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C27) 



iKFg82 00 2-3 63 1 4 3 



(51) Int. CI / 



F I 

C 0 7 B 53/00 
63/00 

C 0 7 F 9/50 
17/02 

C07M 7:00 



// C 0 7 B 53/00 
61/00 

C 0 7 F 9/50 
17/02 

C0 7M 7:00 



3 0 0 



300 



B 



F ^ — A (#^) 4C022 NA04 

4G069 AA06 AA08 BA27A BA27B 



aA27C BC65A BC65B BC65C 
BC66B BC69A BC69C BC74B 
BE14A BE14B 8E14C BE26A 
BE26B BE26C BE32A BE32B 
BE32C BE33C BE36A BE36B 
BE36C CB57 DA02 FAQl 
FB77 FC02 
4H006 AA02 AC81 BA19 BA22 BA23 
BA48 

4H039 CA71 CB40 CF30 
4H050 AAOl AA03 AB40 AC40 AC50 
WBll 



